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(54) SYSTEM FOR DETECTING DUBIOUS PERSON 
(57)Abstract: 

PROBLEM TO BE SOLVED: To immediately detect that a dubious person intrudes 
into a warning area. 

SOLUTION: A plurality of sensors (1-1,... 1-n) which radiate radio waves of a 
prescribed frequency to specified spots (2-1 ....2-n), receive reflected waves and 
detect a temporal displacement signal of an object in the spots according to the phase 
change of a received signal are arranged to cover a prescribed area. A device for 
recognition which detects the radio waves radiated from the sensors, modulates the 
waves with an ID signal and transmits them is attached to an optional place of an 
authorized person coming into/out of the area. Then, the sensors detect the temporal 
displacement signal and ID signal of an object within a spot and discriminate a dubious 



person according to the existence/absence of the displacement signal and the 
signal. 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Two or more microwave sensors which emit an electric wave of 
predetermined frequency to a specific spot, receive a reflected wave, and detect a 
time displacement signal of an object within a spot from a phase change of an input 
signal are arranged. It is the system provided with a processing unit which covers a 
predetermined region by two or more specific spots, and incorporates and carries out 
data processing of the signal of each microwave sensor, It is attached to an arbitrary 
part of an approval person who frequents said predetermined region, and an electric 
wave emitted from said microwave sensor is detected, A suspicious person detection 
system having apparatus for recognition which becomes irregular with an ID signal and 
transmits as a signal for approval person recognition, and detecting a time 
displacement signal of an object in a spot, and an ID signal for approval person 
recognition by said microwave sensor. 

[Claim 2]The suspicious person detection system according to claim 1 when a 
microwave sensor detects objective time displacement and said processing unit is 
detected [ an ID signal ], wherein it distinguishes that he is an approval person. 
[Claim 3]The suspicious person detection system according to claim 1 when a 
microwave sensor detects objective time displacement and said processing unit is not 
detected [ an ID signal ], wherein it distinguishes that it is a suspicious person. 
[Claim 4]The suspicious person detection system according to claim 1 when objective 
time displacement is not detected by a microwave sensor and said processing unit is 
detected [ an ID signal ], wherein it distinguishes that it is the apparatus failure for 
recognition. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention discriminates from the person and suspicious 
person which were approved, and it detects that the suspicious person invaded in the 
watch area, and is related with the system which emits an alarm if needed. 
[0002] 

[Description of the Prior Art]In order to check the person who does doubtful action 
conventionally or did doubtful action, installing a surveillance camera is performed. 
However, at the place which many persons frequent, it is next to impossible to 
discriminate from whether it is a suspicious person promptly and exactly with a 
surveillance camera. Therefore, in order to prevent a suspicious person from 
trespassing upon the place which many persons frequent more certainly, ID is 
beforehand given to the person who permitted receipts and payments, ID is read by a 
radio type etc. with the reader installed in a gate, and the system which confirms 
whether have right ID is known. 
[0003] 

[Problem(s) to be Solved by the Invention]However, in the system which checks ID, 
although it is necessary to limit the place which people frequent, such limitation is 
difficult in many cases, and just checking at a gate is not enough on security. Since it 
certainly needs to be checked through a gate, depending on a work breakdown, it may 
interfere with the execution like the space disposing of goods. Construction of the 
security system which prevents the occurrence of such an incident in the space etc. 
for which the prevention from invasion of the suspicious person was difficult disposing 
of goods is searched for these days when neither an addition-of-poisonous-material 
incident nor the mixing incident of a sewing needle severs the back. 
[0004]It is for this invention solving an aforementioned problem, and it is not 
necessary to provide a check gate etc. and aims at enabling it to detect this shortly 
after a suspicious person invades in a watch area. 
[0005] 

[Means for Solving the Problem]This invention arranges two or more microwave 
sensors which emit an electric wave of predetermined frequency to a specific spot, 
receive a reflected wave, and detect a time displacement signal of an object within a 
spot from a phase change of an input signal, It is the system provided with a 
processing unit which covers a predetermined region by two or more specific spots, 
and incorporates and carries out data processing of the signal of each microwave 



sensor, It is attached to an arbitrary part of an approval person who frequents said 
predetermined region, and an electric wave emitted from said microwave sensor is 
detected, It has apparatus for recognition which becomes irregular with an ID signal 
and transmits as a signal for approval person recognition, and said microwave sensor 
detected a time displacement signal of an object in a spot, and an ID signal for 
approval person recognition. This invention distinguishes that he is an approval person, 
when a microwave sensor detects objective time displacement and an ID signal is 
detected. This invention distinguishes that it is a suspicious person, when a 
microwave sensor detects objective time displacement and an ID signal is not 
detected. This invention distinguishes that it is the apparatus failure for recognition, 
when objective time displacement is not detected by a microwave sensor and an ID 
signal is detected. 
[0006] 

[Embodiment of the InventionjHereafter, an embodiment of the invention is described. 
Drawing 1 is a figure explaining the watch spot in this invention, and the figure and 
drawing 1 (b) which looked at drawing 1 (a) in three dimensions are a figure with which 
the top view of a watch spot and drawing 2 explain the hat for approval persons for 
discriminating from whether it is a suspicious person. In drawing 1 (a), the sensor 1-1 
- 1-n emit an electric wave from an antenna, respectively so that the watch spot 2-1 
which is a microwave sensor (it mentions later for details), and is shown in drawing 1 
(b) - 2-n may be covered, and they receive the reflected wave, While detecting the 
person in a watch spot, and a motion (displacement) of a mite from displacement of 
the phase of a reflected wave, whether the signal for recognition was detected 
performs discrimination of an approval person or a unauthorized personnel. As a 
sensor, the light sensing portion and the light-emitting part must surely expose visible 
light and an infrared sensor on the character, and there is a possibility that it may be 
detected by the intentional invader. On the other hand, the microwave sensor using an 
electric wave can cover the surface with a dielectric, and it can be kept secret where 
a sensor is. Even if a microwave sensor is installed, for example in proper positions, 
such as a ceiling and a wall, and it leaves some watch spots mutually, It may be made 
for a partial area to lap and the number of sensors can be arbitrarily set up according 
to the watch required range, and an installation cost can be cut down if a sensor is not 
arranged into a portion without the necessity for watch. The range (for example, not 
less than 30 MHz) allowed by radio law is used for the electric wave used by a 
microwave sensor, it is possible with the output smaller than a cellular phone to 
Haruka, and there is no influence on an electromagnetic wave noise and health. 
[0007]In drawing 2 , the apparatus 4 for recognition is attached to the hat 3 for 
approval persons, the electric wave 5 for detection transmitted from a sensor is 
detected, and it becomes irregular, the information, for example, the M sequence 
numerals, of ID assigned to the approval person, (or the abnormal conditions of 



frequency assignment and amplitude modulation are also possible), and transmits as 
the electric wave 6 for recognition. The apparatus 4 for recognition is an active 
reflector which amplifies the detected electric wave and retransmits as a reflected 
wave, in order to use the electric wave for detection as a career, the career oscillator 
is unnecessary, but. The power supply for abnormal conditions and amplification, for 
example, a small lithium cell, is built in, and a flat antenna is used as an antenna for 
transmission and reception of an electric wave, for example. Although the apparatus 4 
for recognition was attached to the hat for approval persons here, this invention is not 
limited to this and it may be made to attach it to the part which does not become the 
obstacle of suitably work, such as some uniforms, gloves (a belt, a pocket, etc.), and 
shoes. 

r0008l Drawing 3 is a key map of the suspicious person detection system of this 
invention. The signal detected by the sensor 1-1 - 1-n is incorporated into the signal 
processor (CPU) 10, distinguishes whether it is a suspicious person from the 
information on a motion of people and a mite here, and the ID information of the 
electric wave for recognition, and outputs a result to the display for indication 1 1 and 
the alarm 12, and transmits it to the host computer 13. For example, at the space 
disposing of goods, many persons are moving, a motion of people and the mite which 
are in a watch spot is detected by each sensor, and the ID information of the electric 
wave for recognition is incorporated simultaneously. In the signal processor 1 0, for 
example Detection flag F1 (it is "0" except [ its ] when a motion is detected "1") of a 
motion, the ID information detection flag F2 (the time "1" of right ID information being 
detected.) Except it, "0" is set up, and flag F1 and the flag F2 will be distinguished, if 
the hat for approval persons is neglected when it is "1", "1" and the flag F2 are [ an 
approval person and flag F1 ] "0" and a suspicious person (or mite) and flag F1 are 
[ "0" and the flag F2 ] "1 ." The signal processor 10 is the operator control panel etc. 
which were put on the office etc., and central control is carried out with the host 
computer 13. Of course, it may be made to perform central control by using signal 
processor 1 0 the very thing as a host computer computer. 

[0009]Next, a microwave sensor is explained. Drawing 4 is a block diagram showing an 
example of the circuit structure of the transmitter of a heterodyne system, and a 
receiver which constitutes a sensor. In the transmitter 20, the output of the high 
frequency (intermediate frequency) generator 21, Through distribution / composing 
device 22, and the amplifier 23, in the mixer 24, it is mixed with the output of the local 
oscillator 38, and frequency conversion is carried out, Through the amplifier 25, the 
distribution/composing device 26, and the amplifier 27, the coaxial cable 28 for 
transmission is supplied, it emanates as the electric wave 5 for detection from an 
antenna (not shown), and a watch spot is formed. The reflected wave and the electric 
wave 6 for recognition from a watch spot are received by the receiver 30. the input 
signal on the coaxial cable 37 for reception should pass the amplifier 31, the 



subtracter 32, and the amplifier 33 — be mixed with the output of the local oscillator 
38 with the mixer 34, be changed into an intermediate frequency, and pass the 
amplifier 35 — the wave detector 36 is supplied and a phase is changed into detection 
output E, and E 2 different 90 degrees which are one pair. Branch output e p of the 
distribution / composing device 26 in a transmitter is supplied to the unnecessary 
reflected wave offset signal generator 39, and output e q of this generator 39 is 
supplied to the subtracter 32 in a receiver. Branch output e c of the distribution / 
composing device 22 in a transmitter is supplied to the wave detector 36. 
rOQIOl Drawing 5 is a figure showing the internal configuration of a wave detector. 
Signal e r from the amplifier 35 of the receiver 30 is carried out for 2 minutes, one side 
is supplied to the multiplier 361 as a multiplicand signal, and another side is supplied to 
the multiplier 362 as a multiplicand signal. Branch output e c of the distribution / 
composing device 22 in a transmitter is also carried out for 2 minutes, one side is 
supplied to the multiplier 361 as multiplier signal e c as it is, and another side is supplied 
to the multiplier 362 as multiplier signal e s through the 90-degree phase converter 363. 
The output by which synchronous detection was carried out with the multipliers 361 
and 362 passes along the low-pass filters 364 and 365, respectively, and becomes 
quadrature component detection output E, and E 2 . 

r0011l Drawing 6 is a figure showing the internal configuration of an unnecessary 
reflected wave offset signal generator. A phase and amplitude are adjusted by the 
variable phase-shifter 391 and the variable attenuator 392, respectively, and branch 
output e p of the distribution / composing device 26 in a transmitter turns into 
unnecessary reflected wave offset signal e q . 

[0012]Here, operation of the circuit shown in drawing 4 - drawing 6 , especially a 
receiver is explained. Generally, sending-signal e T and input-signal e R are 
e T =a T cosomega 0 t (1). 
e„=a R cosomega 0 (t-tau) (2) 

a T , a R :constant omega 0 : Angular-frequency =2pif 0 f 0 can be expressed with the formula 
of the speed of the distance Vielectric wave to a 1 200MHzt:time tau=2 R/VR: reflector. 
[0013]In order to explain briefly, when it assumes that there is no subtracter 32, 
input-signal e r which is changed into an intermediate frequency and inputted into the 
wave detector 36 is e=a r cosomega (t-tau). (3) 

omega: Middle angular frequency after frequency conversion = 2piff can be compared 
and can be expressed with the formula of 10 MHz of **. 

[0014]on the other hand, a part of sending signal which branched by distribution / 
composing device 22 — e c — e c =a c cosomegat (4) 

It can express, if the multiplication of e c and the e r is carried out with the multiplier 

361 — e c xe=a m cosomegatcosomega (t-tau) 

= (1/2) a m {cosomega(2 t-tau)+cosomegatau} (5) 

am=arX a c — if the multiplication of signal e s and e r which carried out the 90-degree 



phase shift of the e c is carried out with the multiplier 362 again — e s xe- (1/2) a m 
{sinomega(2 t-tau)+sinomegatau] (6) 

(5) In a formula and (6) types, when the right-hand side is developed, the 1st 
paragraph has one twice the frequency of a radiated wave, but omegatau in the 2nd 
paragraph is constant when a reflector is a static object, and also in the case of a 
movement body, the frequency of the change is very low as compared with the 1st 
paragraph. Therefore, in the output of these multipliers, if it lets the low-pass filters 
364 and 365 pass, respectively, the ingredient corresponding to the 1 st paragraph of 
the right-hand side of (5) types and (6) types will be removed, and detection output 
and E 2 are E,=(1/2) a m cosomegatau (7). 
E 2 =(1/2) a m sinomegatau (8) 
It becomes. 

[0015]The above explanation is a thing about one arbitrary reflected wave, and it 
follows, If the phase (time which a round trip takes to an electric wave) of the 
reflected wave from the movement body which is a candidate for detection, for 
example, a living body, is made into tau 0 and the phase of the reflected wave from the 
other obstacle, i.e., a static object, is represented with tau n , Detection output E, and 
E 2 are E,=(1/2) a m cosomegatau 0 +(1/2) a m 'cosomegatau n (9). 
E 2 =(1/2) a m sinomegatau 0 +(1/2) a m 'sinomegatau n (10) 
It should become. 

[0016]the 2nd paragraph of the right-hand side of the two above-mentioned formula 
is unrelated in the candidate for detection — so to speak, it is a noise. However, the 
signal as [ this ] corresponding to [ since / more remarkable than a m / it is large ] the 
1st paragraph, i.e., the candidate for detection, in a m " is buried into a noise, and 
sufficient sensitivity is not usually obtained. Then, the subtractor 52 and the 
unnecessary reflected wave offset signal generator 39 (drawing 4) are formed, the 
phase and amplitude of branch output e p of distribution / composing device 26 — the 
variable phase-shifter 391 and the variable attenuator 392 (drawing 6) — them of the 
basic component of the input signal from the amplifier 31, and a cheek — it adjusts so 
that it may become equal, and it is supplied to the subtractor 32, and it deducts from 
the input signal from the amplifier 31. What is necessary is actually, just to adjust the 
variable phase-shifter 391 and the variable attenuator 392, supervising the output of 
the subtractor 32 with a level meter etc., so that it may serve as the minimum. 
Thereby, amplitude of the 2nd paragraph of the right-hand side of (9) types and (10) 
types can be made small to such an extent that there is no trouble in the 
below-mentioned detection processing to the 1 st paragraph. 

[0017]By the way, according to a motion of a movement body, for example, a motion 
of a living body's breathing, a heartbeat, and parts of the body etc., although the 
distance between the movement body and antenna which are the candidates for 
detection is slight, it is changed, it originates in it and phase tau 0 of the reflected wave 



from a subject is changed. Therefore, if a changed part of (9) types and/or (10) types 
is investigated, the movement body which is a candidate for detection is detectable. If 
the average value of the distance to the candidate for detection is expressed with R 0 

CD To =0) • 4 (R 0 +r) /V 

= (2co/V) Ro + (2co/V) r 

and a changed part is expressed with r, 

Here, since 2 omega/V and R 0 are constant, if it places with R(2 omega/V) 0 =A and 2 
omega/V=B, (9) types and (10) types will be rewritten as follows. However, if the 
remainder of the unnecessary reflected wave signal reduced as mentioned above is 
expressed with **E, and **E 2 , it will become E,=(1/2) a m cos(A+Br)+**E l E 2 =(1/2) 
a m sin(A+Br)+**E 2 . 

[001 8] However, to R 0 being about several meters, since r is about at most several 
centimeters, it is |A|»|Br|, therefore it is approximate expression E,**(1/2) 
aJcosA-BrsinAl+K+E, (1 1) of the following. 
E 2 =(1/2) a m {sinA+BrcosA} +**E 2 (12) 

[0019]Since the 1st paragraph and the 3rd paragraph are regularity, i.e., a dc 
component, when the right-hand side of these 2 formula is developed, a high pass 
filter can remove them and, thereby, they can detect a motion of the movement body 
which is, for [ of the reflected wave signal which the 2nd paragraph shows / a changed 
part, i.e., for detection, ]. In sinA and cosA which are a coefficient of the variation r 
when the reason for generating here detection output E, and E 2 from which a phase 
differs about 90 degrees is explained, Since A, i.e. (2 omega/V), R 0 , is set to sinA**0 
when close to the integral multiple of pi, the detection by E, becomes impossible, but. 
| Since the sensitivity of detection by E 2 serves as the maximum since it is set to 
cosA|**1, and A is set to cosA**0 when close to pi/2 of integral multiples, the 
detection by E 2 becomes impossible, but since it is set to |sinA|**1, the sensitivity of 
detection by E, serves as the maximum. Therefore, the situation where detection is 
impossible is avoidable regardless of the value of A. 

r0020l Drawing 7 is a figure showing an example of the circuit for detecting a 
movement body from detection output E, and E 2 . The high pass filters 40 and 41 
remove a dc component from detection output E, and E 2 , respectively, and, as a result, 
only the signal corresponding to the 2nd paragraph of the right-hand side of (1 1 ) types 
and (12) types is amplified with the amplifiers 42 and 43. After the amplified output is 
changed into a tee JITARU signal with A/D converters 44 and 45, respectively, The 
sum of the square of a formula (11) and the 2nd paragraph (a changed part) of the 
right-hand side of (12) is computed by the arithmetic operation circuit 46 being 
supplied, and the signal corresponding to the displacement r is acquired from the 
power spectrum produced by the fast Fourier transformation equipment 47 
conducting spectrum analysis of the result. 



[0021]Next, an approval person's discrimination is explained. Drawing 8 is a figure 
showing the circuitry of the apparatus for recognition formed in the hat for approval 
persons. The electric wave for detection received with the receiving antenna 52 is 
amplified with the amplifier 53, and multiplication is carried out to the ID signal 
memorized by ROM50 with the mixer 51, and it is emitted as an electric wave for 
recognition from the antenna 55 through the amplifier 54. Now, as G„ G 2 , and an ID 
signal are expressed with m (t) and the electric wave emitted from a microwave 
sensor is shown in (1) type, the gain of the amplifiers 53 and 54, When it is 
angular-frequency omega 0 , electric wave e D for recognition which is reflected from the 
apparatus for recognition and received by a microwave sensor is expressed with 
e D =kG 1 G 2 m(t-tau/2) cosomega 0 (t-tau-tau) (13). tau' is system time delay here. And 
if its attention is paid only to the cos components of the output of the wave detector 
36 ( drawing 4 ) supposing it is changed into intermediate frequency omega within a 
sensor, It becomes e„xe D =k , G 1 G 1 m(t-tau/2) cosomegatcosomega(t-tau-tau') (14), and 
output E 3 of the low-pass filter 364 or 365 is set to E 3 =(k'G,G 2 /2) m(t-tau/2) 
cosomega (tau+tau') (15). Since it can consider that (k'G,G 2 /2). and cosomega 
(tau+tau) are constant, the signal according to ID signal m (t-tau/2) is acquired. On 
the other hand, output E 4 in the case of the signal of people without ID is equivalent to 
m(t-tau/2) =1 in (15) types, It is expressed E 4 =(k'G 1 G 2 /2) cosomega (tau+tau') (16), 
and a displacement signal is only acquired by letting a low-pass filter pass like the 
case of (1 1) and (12) types. In this way, it can discriminate from whether you are an 
approval person. 

r0022l Drawing 9 is a figure explaining other modulation methods in the apparatus for 
recognition. With the data of ID memorized by ROM50, this example changes the gain 
of the amplifier 56 and modulates the electric wave for detection. An approval 
person's discrimination is the same as that of the case of drawing 8 . 
r0023l Drawing 10 is a figure showing the circuitry which performs discrimination of 
displacement detection and an approval person using homodyne detection. Although 
the heterodyne system was used for the microwave sensor in drawing 4, this invention 
may use a homodyne system. A frequency conversion portion is omitted and explained 
for convenience. The output of the high-frequency oscillator 61 is amplified with the 
amplifier 62, an electric wave is emitted from the antenna 64, and the antenna 65 
receives a reflected wave. The signal amplified with the amplifier 66 and the signal 
from the directional coupler 63 are mixed and detected in the position which shifted 
lambda/8 on the waveguide mutually, i.e., the position from which about 90 degrees of 
phases shifted, by the diode D, respectively, and E, and E 2 are outputted from the 
low-pass filter which consists of CR, respectively. Even if this output corresponds to 
the output in drawing 4 and uses this circuit, it can acquire a displacement signal and 
an approval person discrimination signal similarly. 

[0024]The invention in this application is not limited to the above-mentioned example, 



and various modification is possible for it. For example, an imitation ID signal can be 
superimposed on a transmission wave, and whether an imitation ID signal can decode 
from an input signal can perform the operation check of a sensor. Room of people with 
ID can be known per spot, and the person's movement information can also be 
recorded. When there is no displacement signal and only an ID signal is acquired, it can 
be used for the measure for approval persons against a hat failure. By communicating 
with a host computer, when required, it is possible by being able to acquire the 
existence information of the person of a required place, and being interlocked with a 
surveillance camera to supervise the spot promptly at the time of an abnormal 
occurrence. It may be made to form the sensor for approval person discernment in 
each microwave sensor apart from a microwave sensor. 
[0025] 

[Effect of the Invention]According to this invention, it discriminates from the person 
and suspicious person which were approved by simple apparatus as mentioned above, 
It is possible to detect promptly that the suspicious person invaded into the watch 
spot, and since there is also no possibility that an intentional invader may moreover 
detect the installed position of a sensor, it is possible to demonstrate a great effect to 
the prevention from invasion of the suspicious person in the place that many persons, 
such as space disposing of goods, go in and out. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 l it is a figure explaining the watch spot in this invention. 

[Drawing 2] It is a figure explaining the hat for approval persons for discriminating from 

whether it is a suspicious person. 

[Drawing 3] It is a key map of the suspicious person detection system of this invention. 
[Drawing 4] It is a block diagram showing an example of the circuit structure of the 
transmitter of a heterodyne system, and a receiver. 

[Drawing 5] It is a figure showing the internal configuration of a wave detector. 
[Drawing 6] It is a figure showing the internal configuration of an unnecessary reflected 
wave offset signal generator. 

[Drawing 7] It is a figure showing an example of the circuit which detects a detection 
output and ** movement bodies. 

[Drawing 8] It is a figure showing the circuitry of the apparatus for recognition formed 
in the hat for approval persons. 

[Drawing 9] It is a figure explaining other modulation methods in the apparatus for 
recognition. 



fDrawing 10] It is a figure showing the circuitry using homodyne detection. 
[Description of Notations] 

1 _ 1 _1_ n — A microwave sensor, 2-1 -2-n — Watch spot, 10 [ — Host computer, ] — 
A signal processor, 1 1 — A display for indication, 12 — An alarm, 13 20 [ — Mixer. ] 

— A transmitter, 21 — A high frequency generator, 22, 26 — Distribution/composing 
device, 24, 34 23, 25, 27, 31, 33, 35 — An amplifier, 28 — The coaxial cable for 
transmission, 30 [ — The coaxial cable for reception, ] — A receiver, 32 — 
Subtracters 32 and 36 — A wave detector, 37 38 — A local oscillator, 39 — 
Unnecessary reflected wave offset signal generators 39 and 361,362 - Multiplier, 364, 
365 [ __ H j gh p ass filter, ] — A low-pass filter, 391 — A variable phase-shifter, 392 — 
Variable attenuators 392, 40, and 41 42, 43 — An amplifier, 44, 45 — An A/D 
converter, 46 — Arithmetic operation circuit, 47 [ — A receiving antenna, 53, 54, 56 / 

— An amplifier, 55 / — An antenna, 61 / — A high-frequency oscillator, 62 66 / — 
An amplifier, 63 / — A directional coupler, 64 65 / — Antenna. ] — Fast Fourier 
transformation equipment, 50 — ROM, 51 — A mixer, 52 
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♦ft^tti/^OffiAVft^JSrJftftai/^^ ^F**<0 
SAK±^H»^fe^^W«***^43»*^^<t5* 

[0 0 0 4] *«W»±EBB*»tt , rsfe»^fe^ 
[0 0 0 5] 

i/XfAT^ot, «MEBT)E1II«K:aA01"*BRr#O 

»«nswft**ttiu i DS^tf ibtiw^i 

fflffi^i:bTaSffi-rSBBffl«»*fll^, tuIBv^^a 
#BMffl<& I D«#**af** 3 Ltec 

D«**M(ta^ntek*, B»ffl«8J£tt"efcS4: 
50 $iJg"J*r l)Ci: #43® k -r & o 
[0 0 0 6] 

■rSBt*, 01 (a) tt3#7cttfc:ja;fcB* 0 1 (b) 

Sfca60BRl#ffl« : f*KWf*B-e»*o Bi (a) 
tcfci/^T. l-l — l -nti*T-r^a&-fey-9* 

(I¥*fflm£*S) Tftt). mi Cb) £*vr»RX#-y h 

tD^ffifr^WSXtfy hrtJcfettSA^/MftW^ift* 

t feSJtw^ssjttf^Ba bt^fc w-tuf a £f\ 
6g«AS^M.*&ti ; 6*5*tiw*So cntcWbrajfi 

^rffli/^v-r^n^-tr^^^, affi*BBf*t?B5 c k 
50 {iStcSSb, »«X#^htt^*BSK:«nSJ:5K: 



-2- 



(3) 



2 0 0 1-14 5 6 1 



[0 0 0 7] E92ICJ3VT, BBI#ffl«?3K:l±B«ffl 

-rosin, » ss»ffl*»6 tttiii 

■T*o WMM4 tt1(WH/ft«(E*llitTR««i: 

•p«Bl«ffl*» 4 «rBW#ffl«H?^^ D 3£t 
[0 0 0 8] 0 3 

BIT-fe^o -feytJ- 1 - 1 ~ 1 — nTM&ffiLfd§^fc^ fa 

^saa^fi (cpu) i oic^D3i$nv ccTA-^'h 
mt^^mmi^ ns»*a^»i u *$s#si 2^m 

hrtKv^A^J^^^iS^^-t^"^^*^^ ^ 

B$cBiSfflmrS© i Dif^*^oii*nSo ft^aaa^ 

Hi OKI** W*tf, itOM77^ f i 

msnfcfc* r i j , *-nuWi roj ) fc, i Ditfg 
r i j , ^ntmti roj ) ^ig^snTfctK 

F 1 JktS7 -7 ^ F 2 i: t lc r l j Oh^l±B"T#> 7^ 

i# ru , 77^*f 2# roj (Dtz&^mm 

(fc^VHi/MftW) , 79^F ltf T0J . 77f*F2 

ei =ar c o s too t 

eR =a« cos too ( t — t ) 

a t , a r : fiLfl 
wo : HIM)&£fc = 2 « f o 
f o l*m%.l£ 1 2 0 0MHz 
t 



i=2R/V 



e r = ar CO SO) 



(t-T) 



[0009] <fctc> v^^Dft-b^-U-tcovTSiWt 

4tCfc^T^g|5%*gg§3 8iomtli:tI^?nTJliSife^ 

6 tigffigg 3 0 0 SBfflUtt^-^ 
3 7_h©S{HS^t±. *B«3 1 , ftff83 3 2. ittefg 
3 3=&lT5^t3 4T?JlglS3Sifi83 8 ©HJ*li:iS£S 

6tiSS?tl. {fit@#i9 0° 1 WO^iffitB^Ei 

&tfE2 fcg«s*a«. as«srt©#E/£fi£»2 6© 

20 £*U CcDfi§^f§3 9 0tii^ eq «SfS8rt©M»t§3 

[0 0 10] E15ti^M§5C>F ( 3g^l?S<; ; &^'r0trSi.c 
gfsgg 3 0 O^tlfg 3 5 <om^ e r IJ2^nt> 
-73t±^S8 3 6 1 KiJHSffltfcbTWSn, ffi^ 

31<I8l*1053'E/-&^82 2(Oftm&t)ec fc2»2*X 

«?n, m?5lZ9 0° ^ffl83 6 3*«T«WS3 6 
50 2tcSSfg^e s tUM«n5.S*S3 6K 3 

6 2fHffliisnftin^tt> *n j en««7-<;i'^3 

6 4, 3 6 5%IoT, <«EJ«4MWftlB*Ei &?>*E2 

[0 0 1 1] H6l±*fi£*fKffl««^5S£»©rtS15« 
^«r^-rHt?**. S«8rtco»E/-&fiSt8 2 6©M 
m7Jep WWB83 9 1 tPj^SS83 9 2lc£ 

f«l§eq k52 = 
[0 0 12] CCT% 0 4~H6K:^*XfclHlK, 

* {f^eR ti, 

(1) 

(2) 

V : Si£<D5gK 

[00 1 3] 8iW«WKK-r5ft*, Mli§§ 3 2 
hfS^-TSt, *BBHiS»J<:aESSSnT«ISS3 6KA 



(3) 
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(4) 



2 0 0 1-14 5 6 1 



1=2 xf * [0 0 1 4] ffiT^ $HE/-&#»2 2fc±t>4M8«ti;fc 

f limSl 0MHzOa«WCkff«*« * ^{SfS^^-gPec te, 
ec=accoso)t 

ec Xer = am costotcosa) ( t — t ) 

= (1/2) am {cosw(2t-T)+cosa)T} (5) 
a in = a r x a c 



Sfc, ec £:9 0° 



J Uteres t e 
es xer =(1/2) 
(5) SRtf (6) SCfcfeV^T, feia^rS 



am {s i n co (2 t - t) + s i n co t} 



(6) 



50 



E 1 = (1/2) am COSC0T 
E2 = ( 1 /2) a» sincor 

[0 0 15] ftl±©KBHtttt*<0— 

Ei = (1/2) am c o s co to 
E2 = ( 1 / 2) am sincoro 

[0 0 16] ±K2Soe3Zl«2W^ SfctfMftfcttfc 
BB^^s l*tf/>fXT**5o £CZ>tf. 5I?£. am 
team «fcDfeSL<*#W*ci&* CKDS£T*&. SI 

fcftTL*v\ +»4«ttWI6ftSV>o «* 
»5 2&tf^»SaM«ffl««««ft»3 9 (B4) tflS 

RiaS»*H«3 9 1 £pJS?«S«8 3 9 2 (0 6) £ 
<fc»K iS1SS3 1 ^^(0§li§0ig^^^tif> t 

it. w^«3 2oa**^^-^'*^*«^** , 

«»»3 9 2*ilBS-rntfJ;v^o C*UC<ktK C9) a 

^ do) a^iatB2}H<D«*«»i*fc»"*'s«a 
[0017] tc^\ mm^^Mmwhr^'T 40 

Ei = ( 1 / 2) a™ IcosA-BrsinA) 
E2 = (1/2) a. IsinA+BrcosA) 

[0 0 19] cti6 2*03&3a*RHbfti:*©*i 
^l/^fcJoTtt***^**'?** ^ntc£D. S5 2 



tvE#:7-f 3 6 4Rtf3 6 5«rii-Tfcs (5) SSc 

tf (6) ^co^mm imKMit^^^mt^nx, 

(7) 
(8) 

★h) ^to tu ^nwnoum rftto-B»ifc«fr 

+ ( 1 /2) am ' C O S 60 Tn (9) 

+ (1/2) am' sintorn (10) 

saw Lfttfot, o) aatf/xa: (10a 
bu r . 

r 0 =g> " 2 (R 0 + r) /V 

= (2o>/V) Ro + (2©/V) r 

CCT% 2co/VkRo ti— (2o>/ 
V) Ro =A. 2a>/V = B£BW£> (9) (1 
0) Stt#<D<fc5fc:»#»*.5ft«o fc/£U itu*S<DJ; 

e 2 -?mt>-?t, 

Ei = (1/2) am cos (A + Br) +AEi 
E 2 = (1/2) am s in (A+Br) +AE2 

[0 0 18] Lfr5lC Ro tt»mgfitT?fcS0fc:*frL 



I A I » I B 



+AEi (11) 
+AE2 (12) 
Ol/^TSi^rS kx £{fc« r S s i n A t c 

osAfcfc^T, (2co/V) Ro ««jrO» 

8M»lc3fi^BJfc:«:, s i nA^OkfcSOT*. Ei tc£ 
5«ffl&^Rlffifc:fc5tf. I c o s A I % 1 
T\ E2 t*5K»POl8Stt«*fcft5* A ^ S;r 
/2<DK8MS£^fc*fcl±* cosA=0i:^§(O 
?\ E2 t.fe«*»Jtt^Blftli:ft**^ I s i nA I = 
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(5) 



2 0 0 1-14 5 6 1 



8 



1 tteZ<OT\ Ei lz£%&9Q<D&mZ9ckt.ftZ>o b 
[0 0 2 0] H7«i«Hfta*Ei &t5E2 

W^iit, *o«g*. (ii) *fttf (12)* 

§14 4Rtf4 5T*r-f ^^«^***tlT*^6, J* ^ 
ijgI0K4 ettWnt, S (l l) Rtf (l 2) 

eD -kGiGam (t — t/2) c o s too 



[0 0 2 1] ^ic, BBi#o#»JK:ou^TKWr*o 0 
«tti»«»5 3T?Jt«**U 5H51TROM50K: 
§§5 3, 5 40^V*Gi . G2 , IDif*m 

(t) -e*u v-r^ns-try^effi^^n^m^ 

(i) S^^nSJ;^^ ftja&I£a)o 

( t t r ' ) 03) 



3 6 



]4) £)ffi*<Dc o sJ«#©#fc»B'*"5 



(t 



■ T — T 



) (14) 



e c X e d 

= k ' Gi 62 m ( t - t / 2 ) cosa>tcosa> 
flS*?^* 3 6 4 £ fete 3 6 SOm^E 3 ti, 

E 3 =(k' Gi G2/2)m(t-r/2) cosffl (t + t' ) (15) 
fcftSo U' Gi G2 /2) . co sea (t + t' ) *«^m±/E4 a (1 5) AKtt^T 
t±— tt^WOT, I DfH^m ( t - t/2) 

E4 = (k' Gi G2 /2) cos(o 



m 



(t-T/ 



2) = 1 icffl^U 



t^^n, (11). (i2)a<oa^trai» 
^ ;t/**»r c^ao 6 rcttr-fe 

[0 0 2 2] B9tt««ffl«»fcfcttSflS®£W?35S*: 

»t5it-$s„ cow** roms oKisttsnt 

[0 0 2 3] 01 Oti^^^Vy^&^ffl^TSiu^ 
ffi, 1^€©^U£it?0^«J&*^~0^&3o 0 4 

rc*A »tt«^y^a*ffl^tt iv. a*, 

1««H6 6 Uteres* ^rS]14^§§6 3fr60 

0 0 ffiffi©-rn/'c&BT'^n j ?n^*- k d tc * oil 

[0 0 2 4] *)gSSWtt±850ffiJKfSS«n*fe 



50 



(t + t' ) 06) 
[0 0 2 5] 

AO-rSJc^ft^BfCfeltS^^ffAWiK.^* 

[0ffi<D^¥^»JB^] 

[0 1 ] #^tc:f3tf SIMX* ~y 

[0 2] 3RINIft»5*»«#9fr*fe»OB^#fflWf 

[0 3] *Sio^ifW->xfi,ol^lt$ 

50 ^0 4] ^\r-D^V»*fl!)aS«»fc«««OHB« 



^0 
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(6) 



2 0 0 1-14 5 6 1 



10 



0*?&&o 

[0 7 ] ^iSffi^^tf^e^lift^^^P^^ mB©- 

[09] bare $5 » £ ffiosew* wi-r * 

0"C&3 O 
[gli o] 

[f?^<DlfcBJ3] 

1 — 1 — 1 -n---v^nj£-fe>^, 2— 1— 2 — n- 

[0i] 



76) 



2 •••*«», 1 2 0-2M 

8* 2 1-]BliS«S», 2 2, 2 6-»E/*fi8»^ 

2 4, 3 4-5**9\ 2 3, 2 5, 2 7, 3 1, 3 3, 

3 5 2 8-^Sffl(5li^-^K 3 0-a« 

3 2-«W88 3 2, 3 6-8HSS. 3 7-§«flJH 
flMr-:7;l\ 3 8-lBf8m 3 9-^FS£»ttffi« 
«^5S4»3 9s 3 6 1, 3 6 3 6 4, 3 

6 5"'ffi«7-r;Ws 3 9 1 -pI*»*B», 3 9 2-Rl 
SXXS3 9 2, 4 0, 4 1 - jitt7'r;W, 4 2, 4 
3 4 4, 4 5-A/DSM 4 6-«fi» 

WlelgS, 4 7-S!7-Ux» 5 0 ••■ROM, 5 
5 2-af7Vft, 5 3, 5 4, 5 6- 
±Mip@g§> 5 5-7>ft, 6 1 6 2, 

6 6 6 3 -7?lfilffi(S^'», 6 4, 6 5-7> 

7^o 



tm-i 



t>tl-2 



t>H-n 



[02] 

^5 



[03] 
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